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Background: Psoriasis is an inflammatory skin disease that may lead to comorbidities, including 
metabolic syndrome (MS). 

Objective: We determined the prevalence of MS and its correlation with psoriasis duration, severity, 
and sleep quality in psoriasis patients.

Methods: A total of 112 subjects with chronic plaque psoriasis were studied. Demographics, MS pa-
rameters, disease duration, severity, and sleep quality were examined. The Psoriasis Area and Severity 
Index (PASI) and the Pittsburgh Sleep Quality Index (PSQI) were used to assess psoriasis severity and 
sleep quality, respectively. Presence of MS and its correlations with psoriasis duration, severity and 
sleep quality were investigated. 

Results: Of 112 patients, 76 (67.8%) were diagnosed with MS. Of all patients, 74.1% had a high 
PASI, and 84.8% had a high PSQI. The mean values of psoriasis duration, body mass index, waist 
circumference, fasting glucose, HOMA-IR, triglyceride levels, blood pressure, PSQI, sleep latency, and 
daytime sleep dysfunction were significantly higher in the MS group than non-MS group, whereas the 
mean HDL level was lower. The prevalences of MS, high fasting glucose, and low HDL were signifi-
cantly higher among female, but not male, patients with severe psoriasis (PASI >10) than those without 
severe psoriasis. Disease duration, high body mass index, waist circumference, blood pressure, fasting 
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Introduction

Psoriasis is an immune-mediated, inflammatory skin dis-

ease. Because of the increasing rate of coexistence with many 

co morbidities, psoriasis is starting to be considered a mul-

tisystem disease. Many comorbidities have been described, 

such as arthritis, obesity, hypertension, dyslipidemia, diabetes 

mellitus, cardiovascular diseases (CVDs), and sleep disorders 

[1,2]. Various factors play roles in the sharing of pathoge-

netic mechanisms between psoriasis and these comorbidities. 

Common pathways and cytokine profiles are used to explain 

this interaction. Thanks to these relationships, psoriasis is 

beginning to be associated with metabolic syndrome (MS) [3]. 

On the other hand, MS itself is a multisystem disease that is 

associated with disorders such as hypertension, dyslipidemia, 

high blood glucose, and CVDs. 

Psoriasis and obesity are chronic inflammatory diseases, 

and a strong correlation has been reported between these two 

disorders. Abdominal obesity is considered the most import-

ant parameter in the development of MS in psoriasis patients 

[4]. Adipose tissue secretes cytokines like tumor necrosis fac-

tor alpha (TNF-alpha), which induces the production of free 

fatty acids, decreases adiponectin synthesis, disrupts insulin 

signaling, and ultimately leads to insulin resistance [5].Levels 

of TNF-alpha has been found to be significantly higher in the 

skin of psoriasis patients than unaffected people [6,7]. Thus, it 

is suggested that obesity plays an important role in increasing 

the risk of development of MS, diabetes mellitus and CVDs in 

psoriasis patients [8,9].Psoriasis may also lead to poor sleep 

quality, because it causes itchiness and sleep disturbances 

[10,11].Thus, we investigated the presence of MS and MS 

parameters and their correlations with psoriasis duration, 

severity, and sleep quality, and also detected predictive factors 

in the development of MS in psoriasis patients.

Patients and Methods

This was a cross-sectional, observational study. The study 

protocol was approved by the Ethics Committee of University 

of Health Sciences, Istanbul Bagcilar Research and Training 

Hospital (approval code, 2018.11.1.08.108), and written 

informed consent was obtained from all study subjects. Study 

participants were recruited from patients who attended our 

dermatology clinics between January and July 2019.The 

study was conducted in accordance with the World Medical 

Association’s Declaration of Helsinki, 2013.

Inclusion criteria were: ≥18 years of age, clinical and 

histopathological diagnosis of psoriasis, proficiency in com-

munication, enough understanding of questionnaires, having 

no other dermatological disorders, and absence of a previous 

MS-diagnosis. Exclusion criteria were: cognitive impairment, 

having other dermatological, neurological, ear-nose-throat 

disorders, or having an acute upper-respiratory-tract infection 

that could cause poor sleep quality. Patients were recruited 

until the number enrolled reached a previously determined 

sample size (it was detected using a sample calculation with 

a single group proportional data size). Referencing the aver-

age number of patients who were admitted to our clinics in 

the determined period, the sample size was determined to be 

99with a 95% level of confidence and a 5% of margin of error. 

However, approximately 10% more subjects were enrolled, 

in case any of the enrolled subjects dropped out of the study.

Data Collection and Analyses

The study subjects’ age, gender, disease duration, smoking 

habit, alcohol consumption habit were recorded, as were 

previously diagnosed coexistent chronic diseases, namely 

diabetes mellitus, hypertension, lung disease, chronic kidney 

disease, cerebrovascular disease, and thyroid disease. Psoriasis 

severity was evaluated using the Psoriasis Area and Severity 

Index (PASI) [12]. This index combines a score for severity 

(erythema, induration and desquamation, grades of 0-4) and 

the percentage of affected areas (head, arms, trunk and legs, 

from 0% to 100%). Minimum and maximum scores are 0 

and 72, respectively. Values higher than 10 indicate moder-

ate-severe psoriasis. 

Sleep quality was evaluated with the Pittsburgh Sleep 

Quality Index (PSQI), which measures sleep quality over the 

previous month, and includes 19 questions to be answered by 

patients and 5questions rated by their bed or room partner (if 

one exists). The questions form the component scores, each 

of which has a range of 0-3 points. A score of 0 indicates no 

glucose, HOMA-IR, triglyceride levels, low HDL, and poor sleep quality were significantly correlated 
with the presence of MS. However, only waist circumference, fasting glucose, blood pressure, and low 
HDL were predictive of the development of MS. 

Conclusions: MS is common among psoriasis patients, and especially in females with advanced pso-
riasis, high fasting glucose, and low HDL levels. Besides diagnostic criteria of MS, a long duration of 
psoriasis, poor sleep quality and high-HOMA-IR correlate with the development of MS. High fasting 
glucose and low HDL levels may facilitate MS development in association with psoriasis severity in 
females.
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difficulty in sleep, while a score of 3 indicates severe difficulty. 

The 7sub-component scores, which indicate subjective sleep 

quality (PSSQ), sleep latency (PSL), sleep duration (PSDu), 

habitual sleep efficiency (PHSE), sleep disturbances (PSDi), 

use of sleeping medication (PUSM), and daytime sleep dys-

function (PDSD), add up to a total score (0-21 points). A 

total score ≥5 indicates poor sleep quality [13]. The PSQI 

was adapted to the Turkish population by Agargun et al [14].

The National Cholesterol Education Program Adult 

Treatment Panel III (ATP III) criteria were used to investigate 

MS parameters [15]. First, the anthropometric parameters of 

weight, body mass index (BMI), and waist circumference, and 

systolic and diastolic blood pressures (SBP, DBP) were mea-

sured [14]. Subjects who had ≥3 of the following parameters 

were diagnosed with MS: fasting glucose ≥110 mg/dl; fasting 

triglyceride ≥150 mg/dl; HDL<50 mg/dl for women and<40 

mg/dl for men; waist circumference>88cm for women and 

>102 cm for men; and SBP ≥130 mmHg or DBP ≥85 mmHg 

[15]. BMI was calculated as weight (kilograms) divided by 

height (square meters), and was evaluated as non-obese (<30) 

and obese (≥30) [16]. Waist circumference was measured at 

the midpoint between the twelfth rib and the iliac crest [17]. 

SBP and DBP were measured following the JNC-7 guidelines 

[18]. Plasma fasting glucose, HDL and triglyceride levels were 

analyzed by automated enzyme immunoassay and serum insu-

lin levels were measured using an electrochemiluminescence 

immunoassay (Cobras 6000-601 automated analyzer, Roche 

Diagnostics). Insulin resistance was detected by calculating the 

homeostatic model assessment-insulin resistance (HOMA-IR) 

index as follows: HOMA-IR=fasting insulin (mIU/l)×fasting 

glucose (mg/dl)/405 [19]. Values of HOMA-IR were consid-

ered normal if <2.5 and high if ≥2.5 [20].

Statistical Analyses

NCSS (Number Cruncher Statistical System, 2007) soft-

ware was used. Standard descriptive statistics were expressed 

as mean and standard deviation (SD) or number and per-

centage. The normality assumptions were checked using the 

Kolmogorov-Smirnov test. Independent-samples t-test was 

used to compare quantitative data when their distribution 

was normal, whereas the Mann‐Whitney U test was used 

to compare means when the distribution was not normal. 

Qualitative data was compared with Pearson’s chi-square 

test. Spearman’s rho test was used for the correlation of 

dependent and independent variables which were distributed 

asymmetrically, A P value <.05 was considered significant. 

Strength of correlations was determined according to rho 

(r) values, as follows: r< 0.2 (very weak, no correlation), 

r=0.2-0.4 (weak), r=0.4-0.6 (moderate), r=0.6-0.8 (strong), 

and r> 0.8 (very strong). Predictivity of determinant factors 

was detected with logistic regression analysis. Results were 

determined with 95% confidence.

Results

A total of 112 patients with psoriasis (53 men and 59 

women) were included in the study (Table 1). Their mean 

age was 46.5 years (SD = 13.2years; range, 21-73 years). 

Overall, 50% of them was obese and 78.6% had high waist 

circumference;42.0% had high fasting glucose, 83.0% had 

high triglyceride, and 61.6% had low HDL levels. Hyper-

tension and high HOMA-IR were detected in 23.2% and 

63.4% of cases, respectively. PASI values were high in 74.1% 

of subjects, whereas 84.8% had high PSQI values. The most 

detected comorbidity was hypertension (23.2%). Alcohol 

consumption was reported by 15.2%, whereas 38.4% were 

smokers. 

MS was diagnosed in 76 (67.8%) of the 112 patients. Pro-

portionately more women had MS, but this association was 

not significant (Table 2). More patients in the MS group than 

non-The MS group had high values of waist circumference, 

BMI, triglyceride levels, fasting glucose, blood pressure (each 

P = .0001) and HOMA-IR (P= .014), and low values of HDL 

(P= .0001). More patients in the MS group had PSQI scores 

≥5(P = .046), while similar percentages of patients in both 

groups had PASI scores >10. 

Mean values of age, disease duration, MS parameters, 

PASI, PSQI and its subgroups are compared in Table 3. The 

means of disease duration, BMI, waist circumference, fasting 

glucose, HOMA-IR, triglyceride levels, PSQI, PSL, and PDSD 

were significantly higher, and HDL values were significantly 

lower in the MS group. 

Then, for all 112 patients, MS parameters were compared 

in subgroups according to PASI (≤10 vs. >10) and gender 

(Table 4). High fasting glucose, low HDL levels, and a diag-

nosis of MS were significantly more frequent only in females 

with high PASI (P =.003, P = .027, P = .031, respectively). 

Correlations between diagnosis of MS and clinical charac-

teristics such as psoriasis duration, PASI and PSQI are shown 

in Table 5. Positive correlations were detected between MS 

and disease duration, BMI, waist circumference, high blood 

pressure, fasting glucose, HOMA-IR, triglyceride levels and 

PSQI, whereas HDL values were negatively correlated with it. 

The impacts of the correlative parameters on MS develop-

ment are shown in Table 6. Only waist circumference, fasting 

glucose, high blood pressure, and low HDL had predictive 

effects.

Discussion

Psoriasis is a chronic inflammatory skin disease that 

affects 2%-4% of the general population [21,22]. The prev-

alence of MS has been reported to be35% in the United 

States [21]. In the Turkish population, it has been reported to 

be34.9% (25.2% in men and 40.1% in women) by Gündo-
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gan et al [23] and 33.9% by Gemalmaz et al [24]. Although 

there was a female predominance (52.7%) in our study, the 

prevalence of MS in men and women was similar (P =.230). 

Although the exact relationship is not fully understood, it is 

well known that psoriasis patients have a higher prevalence 

of MS, which changes with a person’s genetic susceptibility, 

aging, dietary habits, and sedentary behaviors [25]. In a 

comprehensive meta-analysis, the prevalence of MS among 

people with psoriasis was in the range of 20%-50%, in 

which adjusted ORs were reported as 1.22, 1.56, and 1.98 

for mild, moderate and severe psoriasis, respectively [26]. 

Another meta-analysis of 12studies found that the prevalence 

of MS was 2.2-times higher in psoriasis patients than in the 

general population. It was reported as 49.4% by Ferdinando 

et al [25], which was 1.8-times higher (35.0%) than in the 

control group. In another meta-analysis of 35 studies from 

20 countries, the pooled OR for MS in psoriasis patients was 

2.14 compared to the general population [21]. Additionally, 

ORs have been reported to be2.94 and 3.65 in different 

provinces of Turkey, by Zindanci et al [27] and Tasliyurt et 

al [28]. Adisen et al found that the prevalence was 12.6% in 

563 psoriasis patients [29], whereas Baeta et al showed that 

it was 44.9% in 190 psoriasis patients [30].

In our study, 67.8% of patients had MS (72.8% in 

females and 62.2% in males). Although the age range, 

mean age, and gender distribution of our study were sim-

ilar to those in the aforementioned studies, they were still 

higher than in those studies. However, another study from 

Turkey indicated that MS prevalence was 43.5% in females 

and 41.4% in males in 2010; this study predicted that the 

Table 1. Clinical Characteristics of 112 Psoriasis Patients

Characteristic Patients, No. (%)

Gender M 53 (47.3)

F 59 (52.7)

BMI (kg/m2) <30 56 (50.0)

≥30 56 (50.0)

Waist circumference (cm) M<102, F<88 24 (21.4)

M>102, F>88 88 (78.6)

Alcohol consumption 17 (15.2)

Smoking habit 43 (38.4)

Triglyceride (mg/dl) <150 19 (17.0)

≥150 93 (83.0)

HDL (mg/dl) M<40, F<50 69 (61.6)

M>40, F>50 43 (38.4)

Blood pressure(mmHg) SBP<130, DBP<85 86 (76.8)

SBP≥130, DBP≥85 26 (23.2)

Fasting glucose(mg/dl) <110 65 (58.0)

≥110 47 (42.0)

HOMA-IR <2.5 41 (36.6)

≥2.5 71 (63.4)

PASI ≤10 29 (25.9)

>10 83 (74.1)

PSQI <5 17 (15.2)

≥5 95 (84.8)

Comorbidities

Chronic lung disease 1 (0.9)

Chronic kidney disease 0 (0)

Cerebrovascular disease 0 (0)

Thyroid disease 5 (4.5)

Hypertension 26(23.2)

Diabetes mellitus 23 (20.5)

BMI = body mass index; DBP = diastolic blood pressure; F = female; HDL = high-density lipoprotein; HOMA-IR = homeo-
static model assessment insulin resistance; M = male; PASI=Psoriasis Area and Severity Index; PSQI = Pittsburg Sleep Quality 
Index; SBP = systolic blood pressure.
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prevalence of MS will increase in the coming years [29]. 

Considering this information [21,23,31] and due to the fact 

that MS is more common in psoriasis patients [25, 26, 29, 

30, 31], our results are in line with the expectations men-

tioned. The role of age and gender on MS development in 

psoriasis patients varied in different studies. Kim et al [32] 

and Altunay et al [3] showed that the presence of MS was 

significantly higher in older psoriasis patients, and the prev-

alence was insignificantly higher in males. Adisen et al [29] 

also stated that it did not vary by gender but was higher in 

older people [29]. We did not find a significant difference 

according to either age or gender. 

The exact mechanism for the link between psoriasis 

and MS is uncertain. However, common pathways through 

Th1/Th17 cells, and common effects of pro-inflammatory 

cytokines on adipocytes, glucose regulation, lipid status, and 

endothelial function are used to try to explain it [21, 25]. Pso-

riasis and MS can develop in a person independently of each 

other. However, it is suggested that the existence of one of 

them can facilitate the development of the other, because of a 

shared immunopathogenesis involving chronic inflammation 

mediated by cytokines such as IFN-gamma, IL-17, IL-23, and 

TNF-alpha. Similarly, insulin-like growth factor is a shared 

mediator for the development of diabetes mellitus, hyperlip-

idemia and keratinocyte proliferation in psoriatic skin [21]. It 

is also suggested that obesity in psoriasis patients plays a key 

role in the increased risk for MS development [8,9]. Common 

outcomes of both psoriasis and MS are abdominal obesity, 

hypertension, dyslipidemia, and insulin resistance [21].

Although the relationship between psoriasis severity and 

MS has been reported differently in the literature [33], MS 

prevalence usually increases with psoriasis severity, when 

MS components are considered individually [21]. However, 

Adisen et al [29]and Altunay et al [3] found that mean scores 

of PASI were not different between patients with and without 

MS, whereas Itani et al [33] reported that the mean PASI score 

was greater in psoriasis patients with than without MS. We 

did not find any difference between groups according to PASI. 

However, although the prevalences of MS were not different by 

gender, the presence of MS was significantly higher in females 

with high PASI than in males. Moreover, when considering 

different PASI groups, only fasting glucose and HDL levels 

Table 2. Clinical Characteristics of Psoriasis Patients Without (n = 36) and With (n = 76) Metabolic 
Syndrome: Analysis of Frequencies

Characteristic   Non-MS group1 MS group1 P2

Gender
M 20 (55.6) 33 (43.4)

.230
F 16 (44.4) 43 (56.6)

Waist circumference (cm)
M<102, F<88 19 (52.8) 5 (6.6)

.0001
M>102, F>88 17 (47.2) 71 (93.4)

BMI (kg/m2)
Triglyceride (mg/dl)

≥30 11 (30.6) 45 (59.2) .0001

<150 14 (38.9) 5 (6.6)
.0001

≥150 22 (61.1) 71 (93.4)

HDL (mg/dl)
M<40, F<50 28 (22.2) 15 (80.3)

.0001
M>40, F>50 8 (77.8) 61 (19.7)

Fasting glucose (mg/dl)
<110 33 (91.7) 32 (42.1)

.0001
≥110 3 (8.3) 44 (57.9)

Blood pressure (mmHg)
SBP<130, DBP<85 35 (97.2) 51 (67.1)

.0001
SBP≥130, DBP≥85 1 (2.8) 25 (32.9)

PASI
≤10 12 (33.3) 17 (22.4)

.216
>10 24 (66.7) 59 (77.6)

PSQI
<5 9 (25.0) 8 (10.5)

.046
≥5 27 (75.0) 68 (89.5)

HOMA-IR
<2.5 19 (52.8) 22 (29.0)

.014
≥2.5 17 (47.2) 54 (71.1)

Smoking habit 14 (38.9) 29 (38.2) .941

Alcohol consumption 5 (13.9) 12 (15.8) .793

1Values are no. (%) of patients. 2 Pearson’s chi-square test.
BMI = body mass index; DBP = diastolic blood pressure;F = female; HDL = high-density lipoprotein; HOMA-IR =  homeostatic 
model assessment insulin resistance;M = male; PASI = Psoriasis Area and Severity Index; PSQI = Pittsburg Sleep Quality 
Index;SBP = systolic blood pressure.
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significantly differed between the genders. Thus, higher rates 

of MS in women with severe psoriasis might be related to their 

high fasting glucose and low HDL values. On the other hand, it 

has been stated that MS development may be affected by pso-

riasis duration. Altunay et al’s study showed that there was no 

relationship between disease duration and the presence of MS 

[3], whereas Itani et al [33]and Adisen et al [29] reported that 

MS was significantly higher in psoriasis patients with longer 

than shorter duration, as in our study. Considering the different 

MS parameters, we found that the means of BMI, waist circum-

ference, fasting glucose, triglyceride, and blood pressure were 

significantly higher in the MS group, whereas HDL levels were 

significantly lower. So, our results support the understanding 

that psoriasis patients are at risk of having all MS parameters. 

Additionally, we assessed the prevalence of insulin resis-

tance in our-study subjects. Polic et al [34] found a cor-

relation between high HOMA-IR levels and a diagnosis of 

MS in psoriasis patients, and HOMA-IR was significantly 

higher in patients with severe psoriasis. Similarly, we detected 

significantly higher HOMA-IR levels in the MS group, but 

HOMA-IR was not related to psoriasis severity. Moreover, 

because of the stronger correlation of MS with fasting glucose 

than with HOMA-IR, the former may have more importance 

on the development of MS. 

Alcohol use and a smoking habit may trigger or worsen 

psoriasis [29] and cardiovascular, metabolic and hepatic 

complications in MS [31]. Smoking may affect clinical vari-

ability or course of psoriasis because of causes or increases 

in oxidative stress, functional morphological changes in poly-

morphonuclear leukocytes, and release of chemotactic factors 

and cytokines like interleukins, TNF-alpha, and transforming 

growth factor beta. It is also suggested that alcohol makes 

psoriasis worse by affecting lymphocyte transformation. 

Rates of smoking and alcohol use have been reported as 

20%-65% and 3.3%-24% in psoriasis patients, respectively 

[29]. This study found that these prevalences were 38.39% 

and 15.8%, which are consistent with the literature. However, 

both habits did not show any correlation with the presence 

of MS. On the other hand, sleep disturbances have been 

reported in approximately 50%-60% of psoriasis patients 

[35]. Hawro et al reported that 39% of psoriasis patients had 

overall poor sleep quality, especially daytime sleepiness and 

awakenings during sleep [36]. Disturbances in sleep quality 

have usually been associated with itchiness and low quality 

of life in psoriasis patients [37, 38]. Melikoğlu [39]and Jensen 

et al [40] reported that psoriasis patients had significantly 

poorer overall sleep quality than controls, at the rates of 60% 

and 53.9%, respectively, whereas Shutty et al [41] reported 

Table 3. Clinical Characteristics of Psoriasis Patients Without (n = 36) and With (n = 76) Metabolic 
Syndrome: Analysis of Means

Characteristic No-MS group1 MS group1 P

Age (years) 44.17±13.24 47.58±13.1 .202*

BMI (kg/m2) 28.33±4.08 31.15±4.88 .003*

Waist circumference(cm) 97.47±13.3 112.54±12.14 .0001*

Triglyceride (mg/dl) 163.81±62.47 203.68±80.24 .01*

HDL (mg/dl) 48.13±10.07 39.75±5.21 .0001*

Fasting glucose (mg/dl) 97.82±12.41 115.92±21.98 .0001*

HOMA-IR 2.39±1.06 3.48±3.19 .048ǂ
PASI 22.59±18.69 23.97±15.83 .684*

Disease duration (years) 8.76±5.78 13.09±8.99 .01ǂ
PSQI (Total) 7.94±4.72 10.01±4.78 .034*

PSSQ 1.75±0.87 1.79±0.79 .812ǂ
PSL 1.25±1.00 1.74±1.00 .018ǂ
PSDu 1.17±1.13 1.43±1.20 .266ǂ
PHSE 0.61±0.99 0.92±1.12 .159ǂ
PSDi 1.36±0.64 1.62±0.65 .052ǂ
PUSM 0.58±0.81 0.71±0.92 .480ǂ
PDSD 1.22±0.96 1.79±0.88 .003ǂ

1Values are mean (SD). *Independent-samples t test.ǂMann-Whitney U non-parametric test
BMI = body mass index; HOMA-IR = homeostatic model assessment insulin resistance; PASI = psoriasis severity index;  
PDSD = Pittsburg daytime sleep dysfunction; PHSEnm = Pittsburg habitual sleep efficiency; PSDi = Pittsburg sleep disturbance; 
PSDu = Pittsburg sleep duration; PSL = Pittsburg sleep latency; PSQI = Pittsburg sleep quality index;PSSQ = Pittsburg subjective 
sleep quality; PUSM = Pittsburg use of sleeping medication.
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Table 4. Comparison of Metabolic SyndromeParameters, by PASI and Gender1

Parameter Gender  
PASI

P2

≤10 (n = 29) >10 (n = 83)

Waist circumference(cm)

M
<102 3 20.00% 13 34.21%

.310
>102 12 80.00% 25 65.79%

F
<88 3 21.43% 5 11.11%

.325
>88 11 78.57% 40 88.89%

BMI (kg/m2) M ≥30 14 26.41% 39 73.58%

F ≥30 15 25.42% 44 74.57% .052

Blood pressure(mmHg)

M
SBP<130, DBP<85 12 80.00% 29 76.32%

.773
SBP>130, DBP>85 3 20.00% 9 23.68%

F
SBP<130, DBP<85 12 85.71% 33 73.33%

.342
SBP>130, DBP>85 2 14.29% 12 26.67%

Fasting glucose(mg/dl)

M
<110 11 73.33% 19 50.00%

.123
≥110 4 26.67% 19 50.00%

F
<110 13 92.86% 22 48.89%

.003
≥110 1 7.14% 23 51.11%

HOMA-IR

M
<2.5 7 46.67% 13 34.21%

.399
≥2.5 8 53.33% 25 65.79%

F
<2.5 7 50.00% 14 31.11%

.197
≥2.5 7 50.00% 31 68.89%

Triglyceride (mg/dl)

M
<150 1 6.67% 3 7.89%

.879
>150 14 93.33% 35 92.11%

F
<150 6 42.86% 9 20.00%

.086
>150 8 57.14% 36 80.00%

HDL (mg/dl)

M
<40 7 46.67% 23 60.53%

.359
>40 8 53.33% 15 39.47%

F
<50 8 57.14% 38 84.44%

.031
>50 6 42.86% 7 15.56%

Metabolic syndrome 
diagnosis

M
MS (-) 5 33.33% 15 39.47%

.678
MS (+) 10 66.67% 23 60.53%

F
MS (-) 7 50.00% 9 20.00%

.027
MS (+) 7 50.00% 36 80.00%

Total
MS (-) 12 41.38% 24 28.92%

.216
MS (+) 17 58.62% 59 71.08%

1Values are no. (%) of patients. 2 Pearson’s chi-square test
BMI = body mass index; HOMA-IR = homeostatic model assessment insulin resistance; MS = metabolic syndrome;  
PASI = Psoriasis Area and Severity Index.

that poor sleep quality in psoriasis patients was 4.3-times 

higher than in healthy controls. However, Stinco et al [42] 

did not find any difference in sleep quality between psoriasis 

patients and healthy controls. In our study, 84.8% of patients 

had PSQI values ≥5, indicating poor sleep quality. This result 

agrees with the literature, but the rate is higher. Additionally, 

the PSQI mean was significantly higher in the MS group than 

non-MS group. Sleep latency and daytime sleep dysfunction 

were significantly higher in the MS group; these results are 

similar to those of Hawro et al [36]. Moreover, it is a well-

known fact that the prevalence of respiratory difficulties 

such as obstructive sleep apnea is higher in obese patients, 

which lead to sleep disorders, and there is high prevalence of 

obesity in patients with psoriasis [11]. Because most of our 

MS subjects were obese, and there was no relation between 

the presence of MS and psoriasis severity in the whole group, 

their poor sleep quality might be more related to their obesity 

than their psoriasis severity. However, MS prevalence was 

significantly higher in females with severe psoriasis, compared 

to males. Because the significantly higher fasting glucose and 

lower HDL were also detected only in females with severe 

psoriasis, these abnormalities might be more related to the 
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development of MS in females than in males. Considering the 

correlations between the presence of MS and study parame-

ters, significant positives were detected between the presence 

of MS and waist circumference, fasting glucose, high blood 

pressure, BMI, psoriasis duration, high triglyceride, poor sleep 

quality, and high HOMA-IR, whereas high HDL levels were 

negatively correlated. When the effects of correlative factors 

were evaluated with a logistic regression analysis, only high 

fasting glucose, low HDL, hypertension, and waist circumfer-

ence had predictive effects on the development of MS. 

The present study is not without limitations. The study 

population is relatively small, and the study was done at only 

a single research center. Moreover, a relationship between the 

presence of MS and psoriasis severity was not established, 

which may seem contradictory to some literature [11,21,29]. 

Lastly, a relative inequality in the gender of study subjects can 

raise concerns regarding the validity of our findings. However, 

we believe that this inequality may in some sense be valuable 

in indicating real predominance of MS in females with severe 

psoriasis, although there was no significant difference in the 

presence of MS according to gender. 

Our results are still striking enough to reach significant 

conclusions as follows: detection of higher MS prevalence than 

previously reported in Turkey [23, 24, 31], confirmation of 

previous predictions that the prevalence of MS will gradually 

increase over time, agreement with the literature that MS devel-

opment increases with psoriasis duration, and significantly 

higher values of PSQI and HOMA-IR only in the MS group 

(apart from diagnostic parameters of MS) despite the absence 

of significant differences between the groups by age, gender 

or psoriasis severity. Finally, and perhaps most importantly, 

an inference of the present study is detection of significantly 

high fasting glucose and low HDL values only in females with 

severe psoriasis, compared to males, which may be the reason 

why MS was detected at a higher rate in females with psoriasis. 

To the best of our knowledge, this association has not been 

reported previously. However, controlled, broad-based and 

prospective studies are needed to confirm our results.
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